Hexose metabolism in pancreatic islets: unequal oxidation of the two carbons of glucose-derived acetyl residues.
The fate of the C1 and C2 of glucose-derived acetyl residues was examined in rat pancreatic islets. The production of 14CO2 from D-[2-14C]glucose exceeded that from D-[6-14C]glucose, in the same manner as the oxidation of [1-14C]acetate exceeded that of [2-14C]acetate. The difference in 14CO2 output from D-[2-14C]glucose and D-[6-14C]glucose was matched by complementary differences in the generation of 14C-labeled acidic metabolites and amino acids. Even the production of 14C-labeled L-lactate was somewhat higher in the case of D-[6-14C]glucose than D-[2-14C]glucose. The ratio between D-[2-14C]glucose and D-[6-14C]glucose oxidation progressively decreased at increasing concentrations of the hexose (2.8, 7.0, and 16.7 mM), was higher after 30 than 120 min incubation, and was decreased in the presence of a nonmetabolized analogue of L-leucine. These findings are consistent with the view that the difference between D-[6-14C]glucose and D-[2-14C]glucose oxidation is mainly attributable to the inflow into the Krebs cycle of unlabeled metabolites generated from endogenous nutrients, this being compensated by the exit of partially labeled metabolites from the same cycle. The present results also indicate that the oxidation of glucose-derived acetyl residues relative to their generation in the reaction catalyzed by pyruvate dehydrogenase is higher than that estimated from the ratio between D-[6-14C]glucose and D-[3,4-14C]glucose conversion to 14CO2.